Development of the competence of bovine oocytes to release cortical granules and block polyspermy after meiotic maturation.
Bovine immature oocytes do not have the ability to block polyspermic penetration. The present study was conducted to determine whether this is correlated to cortical granule (CG) distribution and the competence of oocytes to release CG upon sperm penetration, and whether the ability of bovine oocytes to release CG develops during in vitro maturation. Fluorescein isothiocyanate-conjugated Lens culinaris agglutinin was used for detecting CG in immature and mature oocytes before and after sperm penetration and electric stimulation. The labeled oocytes were examined with laser confocal and fluorescent microscopes. The results show that CG exist as clusters in all immature oocytes. The CG were not released from immature oocytes exposed to electric pulse or penetrated by spermatozoa, resulting in 94% of oocytes being polyspermic. When immature oocytes were cultured for 22 h in vitro, 81% extruded the first polar body and reached metaphase II. In mature oocytes, 25% of oocytes showed CG clusters, 42% and 33% of oocytes showed partial and complete CG dispersion, respectively. When mature oocytes were inseminated in vitro, only 15% of oocytes were polyspermic. Cortical granule exocytosis occurred in 97% of oocytes after sperm penetration and 84% of oocytes released all of the CG 18 h after insemination. Electric pulse induced all of the mature oocytes to release CG but only 55% released all of their CG 18 h post stimulation. These results indicate that polyspermy in immature bovine oocytes is the result of the complete failure of the oocyte to release CG after sperm penetration. Bovine oocytes became competent to release CG by sperm penetration and electric stimulation after meiotic maturation. These results provide evidence that CG exocytosis plays an important role(s) in the establishment of the block to polyspermy in bovine oocytes.